J 



Eur paisch s Patentamt 
Eur p an Pat nt Office 
Office euro pe en des brevets 



(5) Publication number: 



0 616 525 B1 



EUROPEAN PATENT SPECIFICATION 



© Date of publication of patent specification: 27.09.95 © Int. CI. 6 : A61 K 9/00 

© Application number: 92924669.2 

© Date of filing: 04.12.92 

® International application number: 
PCT/EP92/02810 



International publication number: 
WO 93/11745 (24.06.93 93/15) 



® Pharmaceutical aerosol formulation. 



© Priority: 12.12.91 GB 9126444 


© Inventor: AKEHURST, Rachel Ann 


06.02.92 GB 9202522 


Glaxo Group Research Limited, 


© Date of publication of application: 


Park Road 


Ware, 


28.09.94 Bulletin 94/39 


Hertfordshire SG12 0DP (GB) 


© Publication of the grant of the patent: 


Inventor: TAYLOR, Anthony James 


Glaxo Group Research Limited, 


27.09.95 Bulletin 95/39 


Park Road 


© Designated Contracting States: 


Ware, 


Hertfordshire SG12 0DP (GB) 


AT BE CH DE DK ES FR GB GR IE IT LI LU MC 


Inventor: WYATT, David Andrew 


ML PT SE 


Glaxo Group Research Limited, 




Park Road 


© References cited: 


Ware, 


EP-A- 0 372 777 


Hertfordshire SG12 0DP (GB) 


EP-A- 0 504 112 




WO-A-86/04233 




WO-A-92/08446 


0 Representative: Filler, Wendy Anne et al 




Glaxo pic 


© Proprietor: GLAXO GROUP LIMITED 


Glaxo House 


Glaxo House, 


Berkeley Avenue 


Berkeley Avenue 


Greenford, 


Greenford, 


Middlesex UB6 0NN (GB) 


Middlesex UB6 0NN (GB) 





Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
^ may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
£1. shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
UJ has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 

(3.10/3.09/3.3.3* 



EP 0 616 525 B1 

Description 



s generally comprise th m^iSZ ore Z ^ **" ^ ^ decades " Such **** 
so.vent, such as eZZ ^ l^J^Z Pr0pe " antS and either a surtactar « « a 

propejant ,i (C C b P) ^pSLn%35^ 5 ~T ?" 

propellants are now believed to provoke the degradation nV ■ ( h lY However ,hese 

0372777. WO91/0401 1 WOain^^^^^^ m diSC ' 0Sed in ' for exam P |e ' EP 

with the prepare to i'pSSSS WO j^'^- These applications are all concerned 
» the problems a^^Ji 7 . "' B aamin '«^on of medicaments and seek to overcome 
associated with the ^Jce^Zll^Z^ "T^^T' ** Pr ° bternS ° f **** 
LSeo^ 

cosoS £^^5^^ * ■" combination with both a 

surfactant in ord'e'to achie^^ (& f ™ or a ,0 ™ a ^e) and a 

specification at page 3 line T^t T*T*Jl T ed ' cament P° wder - Particular it is noted in the 

sorbitan trioleate does m%ZL^£Tlt£nn combmaton with a conventional surfactant such as 
Surfactants are generally ^is^ 

formulations, required not only to reduce aooreo^n m 1 J com P° nBnt s of aerosol 

emp.oyed. thereby ensuring conSs en, repSX rtJ^TT** ^ *° ,0 ' UbriCate ,he va,ve 
Whilst W091/11173. WOBVUA^r^mZo ^ aCCUraCy °' dose dispensed, 

admixture of drug and surfactant W09,"2 "sclosTs SSTjT TTT" " 
particulate medicaments are pre-coated with Z!L^££ZLZX\ !£££L!** 

propellants such as 1.1.1 2^!^?^^^^^ or hydrogen-containing chlorofluorocarbon 

tion ' T r jr ~ in the composi - 

^ r™r al aeroso1 which 

0.01 to 5% w/w based upon prone ^ 

surfactant. By ^^^1*^ TlZT*") ^ '* ^^"V "ee of 

of surfactant, for example less ^ oX^by we^f SSSlT ^ "° ^ 

of jss?^; me r ment shouid be such - * « 

J^^^ a "T 9 » - Mention indude any 

insoluble in the selected propeL? AdoZL^Ih ! * Wh ' Ch is «**n««"y completely 
analgesics, eg coder* ZdZiT . ^ may 0,1,5 be se,ected '°r example. 

diitiim; ssri ,en r yi or , morphine; an9inai k 

penicillins, streptomycin su.phonSs L anWnfac « h ^ cephalosporins, 

antiinflammatories, e.g bedomeZsone h h P 6 "^" 3 "!* antihistamines, e.g. methapyrilene; 
fluticasone; antitussives eolZZZ^JZZZX?; budeSOn ' de ' ,,predane - triamcinolone acetonide or 
isoprenallne. metaprote enoi phen! eoh^ne Jhf T*' **\ fenotero1 - '°™«°'ol, 

bu.amo.. S almeteroUeZale ?so^ PirbUter °'' repr0tero, • rimiterol - sal " 

^v^w^ sr hn : g or f jssr^i rr a[[ [6 -' 2 - (2 - 

ipratropium, atropine or oxitrnoium- hnrmnn 0 , 1. aiuret,cs ' e '9- ar ™onde; anticholinergics e.g. 



25 



30 



35 



2 



\ 

EP 0 616 525 B1 

medicaments may be used in the form of salts (e.g. as alkali metal or amine salts or as acid addition salts) 
or as esters (e.g. lower alky I esters) or as solvates (e.g. hydrates) to optimise the activity and/or stability of 
the medicament and/or to minimise the solubility of the medicament in the propellant. 

Particularly preferred medicaments for administration using aerosol formulations in accordance with the 

5 invention include anti-allergics, bronchodilators and anti-inflammatory steroids of use in the treatment of 
respiratory disorders such as asthma by inhalation therapy, for example cromoglycate (e.g. as the sodium 
salt), salbutamol (e.g. as the free base or as the sulphate salt), salmeterol (e.g. as the xinafoate salt), 
terbutaline (e.g. as the sulphate salt), reproterol (e.g. as the hydrochloride salt), beclomethasone 
dipropionate, fluticasone propionate or (-)-4-amino-3,5-dichloro-a-[[t6-[2-(2-pyridinyl)-ethoxy)hexyl]amino]- 

w methyl] benzenemethanol. Salmeterol, salbutamol, fluticasone propionate, beclomethasone dipropionate and 
physiologically acceptable salts and solvates thereof are especially preferred. 

It will be appreciated by those skilled in the art that the aerosol formulations according to the invention 
may, if desired, contain a combination of two or more active ingredients. Aerosol compositions containing 
two active ingredients (in a conventional propellant system) are known, for example, for the treatment of 

75 respiratory disorders such as asthma. Accordingly the present invention further provides aerosol formula- 
tions in accordance with the invention which contain two of more particulate medicaments. Medicaments 
may be selected from suitable combinations of the medicaments mentioned hereinbefore. Thus, suitable 
combinations of bronchodilatory agents include ephedrine and theophylline, fenoterol and ipratropium, and 
isoetharine and phenylephrine aerosol formulations. 

20 Preferred aerosol formulations in accordance with the invention comprise (a) an effective amount of a 
particulate bronchodilatory medicament (b) an effective amount of a particulate antiinflammatory, preferably 
a steroidal antiinflammatory medicament (c) a fluorocarbon or hydrogen - containing chlorofluorocarbon 
propellent and (d) 0.01 to 5% w/w based upon propellant of a polar cosolvent. Particularly preferred aerosol 
formulations contain bronchodilators such as salbutamol (e.g. as the free base or as the sulphate salt), 

25 salmeterol (e.g. as the xinafoate salt) or isoprenaline in combination with an antiinflammatory steroid such 
as a beclomethasone ester (e.g. the diproprionate) or a fluticasone ester (e.g. the propionate). Alternatively 
aerosol formulations may contain a bronchodilator in combination with an antiallergic such as cromoglycate 
(e.g. the sodium salt). Combinations of isoprenaline and sodium cromoglycate, salmeterol and fluticasone 
propionate, or salbutamol and beclomethasone dipropionate are especially preferred. 

30 The final aerosol formulation desirably contains 0.005-10% w/w, preferably 0.005-5% w/w, especially 
0.01-1.0% w/w, of medicament relative to the total weight of the formulation. 

The propellants for use in the invention may be any fluorocarbon or hydrogen-containing 
chlorofluorocarbon or mixtures thereof having a sufficient vapour pressure to render them effective as 
propellants. Preferably the propellant will be a non-solvent for the medicament. Suitable propellants include, 

35 for example, Ci-+ hydrogen-containing chlorofluorocarbons such as CH 2 CIF, CC!F 2 CHCIF, CF 3 CHCIF, 
CHF2CCIF2, CHCIFCHF2. CF3CH2CI and CCIF2CH3, Ct-* hydrogen-containing fluorocarbons such as 
CHF 2 CHF 2l CF3CH2F, CHF2CH3 and CF3CHFCF3; and perfluorocarbons such as CF3CF3 and CF 3 CF 2 CF 3 . 

Where mixtures of the fluorocarbons or hydrogen-containing chlorofluorocarbons are employed they 
may be mixtures of the above identified compounds or mixtures, preferably binary mixtures, with other 

40 fluorocarbons or hydrogen-containing chlorofluorocarbons for example CHCIF2, CH 2 F 2 and CF3CH3. Prefer- 
ably a single fluorocarbon or hydrogen-containing chlorofluorocarbon is employed as the propellant. 
Particularly preferred as propellants are Ci-* hydrogen-containing fluorocarbons such as 1,1,1,2- 
tetrafluoroethane (CF 3 CH 2 F) and 1,1,1 ,2,3,3 ,3-heptafluoro-n-propane (CF 3 CHFCF 3 ). 

It is desirable that the formulations of the invention contain no components which may provoke the 

45 degradation of stratospheric ozone. In particular it is desirable that the formulations are substantially free of 
chlorofluorocarbons such as CCI 3 F, CCI2F2 and CF3CCI3. 

The propellant may additionally contain a volatile adjuvant such as a saturated hydrocarbon for example 
propane, n-butane, iso butane, pentane and isopentane or a dialkyl ether for example dimethyl ether. In 
general, up to 50% w/w of the propellant may comprise a volatile hydrocarbon, for example 1 to 30% w/w. 

so However, formulations which are substantially free of volatile adjuvants are preferred. 

Polar cosol vents which may be incorporated into the formulations according to the present invention 
include (e.g. C2 -6 )aliphatic alcohols and polyols such as ethanol, isopropanol and propylene glycol and 
mixtures thereof. Preferably ethanol will be employed. In general only small quantities (e.g. 0.05 to 3.0% 
w/w) of polar cosolvent are required to improve the dispersion and the use of quantities in excess of 5% 

55 w/w may disadvantageous! y tend to dissolve the medicament. Formulations preferably contain less than 1 % 
w/w, e.g. about 0.1% w/w of polar cosolvent. Polarity may be determined for example, by the method 
described in European Patent Application Publication No. 0327777. 
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Neotechnic Ltd, UK (e.g. Spraymiser™ ). 

Conventional bulk manufacturing methods and machinery well known to those skilled in the art of 
pharmaceutical aerosol manufacture may be employed for the preparation of targe scale batches for the 
commercial production of filled canisters. Thus, for example, in one bulk manufacturing method a metering 

5 valve is crimped onto an aluminium can to form an empty canister. The particulate medicament is added to 
a charge vessel and a mixture of the polar cosolvent and liquified propellant is pressure filled through the 
charge vessel into a manufacturing vessel. The drug suspension is mixed before recirculation to a filling 
machine and an aliquot of the drug suspension is then filled through the metering valve into the canister. 
Alternatively, where the drug is particularly soluble in the polar cosolvent, the particulate medicament may 

70 be suspended in 50 - 90% w/w of the propellant before the cosolvent is added and then made up to weight 
with propellent before pressure filling into canisters. Typically, in batches prepared for pharmaceutical use, 
each filled canister is check-weighed, coded with a batch number and packed into a tray for storage before 
release testing. 

Each filled canister is conveniently fitted into a suitable channelling device prior to use to form a 

is metered dose inhaler for administration of the medicament into the lungs or nasal cavity of a patient. 
Suitable channelling devices comprise for example a valve actuator and a cylindrical or cone-like passage 
through which medicament may be delivered from the filled canister via the metering valve to the nose or 
mouth of a patient e.g. a mouthpiece actuator. Metered dose inhalers are designed to deliver a fixed unit 
dosage of medicament per actuation or "puff", for example in the range of 10 to 5000 microgram 

20 medicament per puff. 

Administration of medicament may be indicated for the treatment of mild, moderate or severe acute or 
chronic symptoms or for prophylactic treatment. It will be appreciated that the precise dose administered 
will depend on the age and condition of the patient, the particular particulate medicament used and the 
frequency of administration and will ultimately be at the discretion of the attendant physician. When 

25 combinations of medicaments are employed the dose of each component of the combination will in general 
be that employed for each component when used alone. Typically, administration may be one or more 
times, for example from 1 to 8 times per day, giving for example 1 ,2,3 or 4 puffs each time. 

Thus, for example each valve actuation may deliver 25 microgram salmeterol, 100 microgram sal- 
butamol, 25, 50, 125 or 250 microgram fluticasone propionate or 50, 100, 200 or 250 microgram 

30 beclomethasone dipropionate. Typically each filled canister for use in a metered dose inhaler contains 100, 
1 60 or 240 metered doses or puffs of medicament 

The filled canisters and metered dose inhalers described herein comprise further aspects of the present 
invention. 

The following non-limitative Examples serve to illustrate the invention. 

35 

Example 1 

Micronised salmeterol ximfoate (9.57mg) was weighed directly into an open aluminium can. 1,1,1,2- 
Tetafluoroethane (18.2g) was added from a vacuum flask together with ethanol (182mg) and a metering 
40 valve was crimped into place. The resulting aerosol contained 9.57mg salmeterol xirafoate (1.0% w/w 
ethanol) and delivered 25 microgram salmeterol per actuation. 

Example 2 

45 Micronised salmeterol xinafoate (9.57mg) was weighed directly into an open aluminium can. 1,1,1,2- 
Tetrafluoroethane (18.2g) was added from a vacuum flask together with ethanol <0.455g) and a metering 
valve was crimped into place. The resulting inhalers contained 9.57mg salmeterol xinafoate (2.5% w/w 
ethanol) and delivered 50 microgram salmeterol per actuation. 

so Examples 3 and 4 

Micronised fluticasone propionate (66mg or 6.6mg) is weighed directly into each of 100 open aluminium 
cans and a metering valve is then crimped into ptace on each can. Ethanol (0.1 82g) and 1,1,1,2- 
tetrafiuoroethane (I8.2g) is then added to each canister under pressure, through the valve, and each filled 
55 canister shaken to disperse the drug. The resulting inhalers contain 66 or 6.6mg fluticasone propionate (1% 
w/w ethanol) and deliver 250 or 25 microgram fluticasone propionate per actuation (Examples 3 and 4 
respectively). 
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Examples 5 and 6 
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Example 13 
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microgram terbutaline sulphate per actuation (1% w/w ethanol). 
Example 14 

5 Micronised salmeterol xinafoate (9.57mg) is weighed directly into an aluminium can and 1,1,1,2,3,3,3- 
heptafluoro-n-propane (to 21.4g) added from a vacuum flask together with ethanol (428mg). A metering 
valve is crimped into place and the fitted canister sonicated for five minutes. The aerosol delivers 25 
microgram salmeterol xinafoate per actuation (2% w/w ethanol). 

jo Example 1 5 

Micronised fluticasone propionate (13.3mg) is weighed directly into an aluminium can, 1,1,1,2,3,3,3- 
heptafluoro-n-propane (to 21 .4g) added from a vacuum flask together with ethanol (107mg). A metering 
valve is crimped into place and the filled canister sonicated for five minutes. The aerosol delivers 50 
;5 microgram fluticasone propionate per actuation (0.5% w/w ethanol). 

Example 16 

Micronised salbutamol sulphate (31.7mg) is weighed directly into an aluminium can, 1,1,1,2,3,3,3- 
20 heptafluoro-n-propane (to 21 .4g) added from a vacuum flask together with ethanol (535mg). A metering 
valve is crimped into place and the filled canister sonicated for five minutes. The aerosol delivers 100 
microgram salbutamol sulphate per actuation (2.5% w/w ethanol). 

Example 17 

25 

Micronised beclomethasone diproprionate (13.6mg) is weighed directly into an aluminium can, 
1,1,1, 2,3, 3,3-heptafluoro-n-propane (to 21 .4g) added from a vacuum flask together with ethanol (107mg). A 
metering valve is crimped into place and the filled canister sonicated for five minutes. The aerosol delivers 
50 microgram beclomethasone diproprionate per actuation (0.5% w/w ethanol). 

30 

Example 1B 





Per Inhaler % w/w 


Per Actuation 


Salmeterol xinafoate 


0.048 


36.25 microgram 


Fluticasone propionate 


0.132 


100 microgram 


Ethanol 


1.0 


0.76mg 


1 ,1 ( 1 ,2-Tetrafluoroethane 


to 100 


to 75.8mg 



Example 19 





Per Inhaler % w/w 


Per Actuation 


Salmeterol xinafoate 


0.048 


36.25 microgram 


Fluticasone propionate 


0.330 


250 microgram 


Ethanol 


2.5 


1,9mg 


1 ,1 ,1 ,2-Tetrafluoroethane 


to 100 


to 75.8mg 
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Example 20 



Example 21 





Per Inhaler % w/w 


Per Actuation 


Salmeterol xinafoate 
Fluticasone propionate 
Ethanot 

1 ,1 .1 ,2-Tetrafluoroethane 


0.048 
0.066 
0.5 

to 100 


36.25 microgram 
50 microgram 
0,38mg 
to 75.8mg 








Per Inhaler % w/w 


Per Actuation 


Salmeterol xinafoate 
Fluticasone propionate 
Ethanol 

1 ,1 ,1 ,2-Tetrafluoroethane 


0.048 
0.165 
1.0 

to 100 


36.25 microgram 
125 microgram 
0.76mg ' 
to 75.8m g 



Example 22 

25 



Example 23 





Per Inhaler % w/w 


Per Actuation 


Salbutamol " 
Fluticasone propionate 
Ethanol 

1.1.1 ,2-Tetrafluoroethane 


0.132 
0.132 
1.0 

to 100 


100 microgram 
100 microgram 
0.76mg 
to 75.8mg 


" as free base or an equivalent weight of salt e.q 


sulphate 






Per Inhaler % w/w 


Per Actuation 


Salbutamol * 
Fluticasone propionate 
Ethanol 

1 ,1 ,1 ,2-Tetrafluoroethane 


0.264 
0.330 
2.0 

to 100 


200 microgram 
250 microgram 
1.52mg 
to 75.8mg 



free base or an equivalent weight of salt e.g. sulphate 
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Example 24 



5 





Per Inhaler % w/w 


Per Actuation 


Salmeterol xinafoate 


0.048 


36.25 microgram 


Beclomethasone di propionate 


0.066 


50 microgram 


Ethanol 


0.5 


0.38mg 


1 .1 ,1 ,2-Tetrafluoroethane 


to 100 


to 75.8mg 
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Per Inhaler % w/w 


Per Actuation 


Salmeterol xinafoate 


0.048 


36.25 microgram 


Fluticasone propionate 


0.264 


200 microgram 


Ethanol 


0.5 


0.38mg 


1 ,1 ,1 ,2-Tetrafluoroethane 


to 100 


to 75.8mg 



Example 26 

25 





Per Inhaler % w/w 


Per Actuation 


Salbutamol " 


0.132 


100 microgram 


Beclomethasone d (propionate 


0.066 


50 microgram 


Ethanol 


2.0 


1 .52mg 


1 ,1 ,1 ,2-Tetrafluoroethane 


to 100 


to 75.8mg 



" as free base or an equivalent weight of salt e.g. sulphate 
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Example 27 





Per Inhaler % w/w 


Per Actuation 


Salbutamol * 


0.264 


200 microgram 


Beclomethasone dipropionate 


0.264 


200 microgram 


Ethanol 


2.5 


1.9mg 


1,1,1 ,2-Tetrafluoroethane 


to 100 


to 75.8mg 



* as free base or an equivalent weight of salt e.g. sulphate 



In Examples 18 to 27 micronised medicaments are weighed into aluminium cans, 1,1,1,2- 
50 tetrafluoroethane (18.2g) is added from a vacuum flask, together with the ethanol, and metering valves are 
crimped into place. 

Claims ' 

55 1. A pharmaceutical aerosol formulation which comprises particulate medicament, a fluorocarbon or 
hydrogen-containing chlorofluorocarbon propellant and 0.01 to 5% w/w based upon propellant of polar 
cosolvent, which formulation is substantially free of surfactant. 



9 



EP 0 616 525 B1 



2 ' i^T 1 *™* ™ 0S °[ ^ C0 " SiStin9 essen,ia,| y 01 one °' ™* Part^'ate medicament one 
or more fluorocarbon or hydrogen-containing chlorofluorocarbon propellant and 0.01 to 5% w/w based 
upon propellant of a polar cosolvent. Dasea 

^ I'nrZlS 38 Claimed „ in claim 1 or claim 2 herein said medicament is an anti-allergic, a 
bronchodilator or an anti-inflammatory steroid. 

4. A formulation as claimed in claim 3 wherein said medicament is a bronchodilator. 



5. A formulate as claimed in claim 4 wherein said medicament is ephedrine. adrenaline fenoterol 

ZSnll m ',, '^Y^ tU,0bUterOl> orci P™ aline or (-)-4-amino-3,5-dichloro;- [ P42 (2- 
pynd.nyl)ethoxy]he Xy lJam.no]meth y i]ben Z enemethanol or a physiologically acceptable salt thereof. 

6. A formulation as claimed in claim 5 wherein said medicament is pirbuterol. 

? " ImlTr!? 0 " ,f, CUii T,? in a " y 008 °' Cl3imS 1 ,0 3 wherein said medicament is selected from 

SSiEKLSlS propionate - be — dipropio " ate - **«*-* ~ 

*" meScTmems" " " y ^ °' d-mi 1 ,0 7 Which contains ^ ° r •*» particulate 

9 ' Idi™? 3 h C,aimed , in ^ one of claims 1 to 8 which comprises a particulate bronchodilatory 
medicament and a particulate anti-inflammatory medicament. cnoanaiory 

10 * aU^Ts^^" in T ^ ° f ClaimS 1 10 9 WWCh C0mpriS6S salmeteral «' a Physiologically 
acceptable salt thereof in combination with fluticasone propionate. 

11. A formulation as claimed in any one of claims 1 to 10 which comprises salmeterol xinafoate in 
combination with fluticasone propionate. »™»w«>roi xinaioaie in 

12. A formulation as claimed in any one of claims 1 to 11 wherein the propellant comprises 1112- 
t e trafluoroethan e or1.1.l^3.3,3-heptafluoro-n-propane. comprises 1,1.1,2 

1a A formulation as claimed in any one of claims 1 to 12 wherein the polar cosolvent is ethanol. 

14 ' of omsTino/ 8 'I 3 ' L" °" e ° f C ' aimS 1 ,0 13 Wherein the ™°-icament * P'esent in an amount 
of 0.005 to 1 0% w/w based on the total weight of the formulation. 

15 - v^zsszzr one of c,aims 1 to 14 wwch has a respirabie frac,i ° n - 2 ° % - — 

16, mS 3 " 0 " 35 C ' aimed in " y ° ne ° f C,aimS 1 to 15 wherein said P"««*» medicament is surface- 



L^ f S T^ e l 0r d ! MVering 3 P harrna ceutical aerosol formulation which comprises a container 
capable of withstanding the vapour pressure of the propellant used, which container is closed la 
metering valve and contains a pharmaceutical aerosol formulation which comprises particulate medica- 
ment, a fluorocarbon or hydrogen-containing chlorofluorocarbon propellant and 0.01 to 5% w/w based 
upon propellant of a polar cosolvent. which formulation is substantially free of surfactant. 

^ chafing SO****" ^ °° mpriSeS 3 canister as claimed in claim 17 into a suitable 
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PatentansprUche 

1. Pharmazeutische Aerosolzubereitung, enthaltend ein teilchenformiges Arzneimittel, ein Fluorkohlenstoff- 
oder ein Wasserstoff enthaitendes Chlorfluorkohlenstoff-Treibmitte! und, bezogen auf das Treibmittel, 

5 0,01 bis 5% GewVGew. eines polaren Co-L6sungsmittels, wobei die Zubereitung im wesentlichen von 
einem oberflachenaktiven Mittel frei ist. 

2. Pharmazeutische Aerosolzubereitung, bestehend im wesentlichen aus ein oder mehreren teifchenformi- 
gen Arzneimitteln, ein oder mehreren Fluorkohlenstoff oder Wasserstoff enthaltenden Chlorfluorkohlen- 

w stoff-Treibmitteln und,' bezogen auf das Treibmittel. 0,01 bis 5% GewVGew. eines polaren Co- 
Losungsmittels. 

3. Zubereitung nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daB das Arzneimittel ein 
Antiallergikum. ein Bronchodilator oder ein entzundungshemmendes Steroid ist. 

;s 

4. Zubereitung nach Anspruch 3, dadurch gekennzeichnet, daB das Arzneimittel ein Bronchodilator ist. 

5. Zubereitung nach Anspruch 4, dadurch gekennzeichnet, daB das Arzneimittel Ephedrin, Adrenalin, 
Fenoterol. Formoterol, Isoprenalin, Metaproterenol, Phenylephrin, Phenylpropanolamin, Pirbuterol, Re- 

20 proterot, Rimiterol, Terbutalin, Isoetharin, Tulobuterol, Orciprenalin oder (-)-4-Amino-3,5-dichlor-a-[[[6-[2- 
(2-pyridinyl)ethoxy]hexyl]amino]methyl]benzolmethanol Oder ein physiologisch annehmbares Salz da- 
von ist. 

6. Zubereitung nach Anspruch 5, dadurch gekennzeichnet, daB das Arzneimittel Pirbuterol ist. 

25 

7. Zubereitung nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB das Arzneimittel aus 
Salmeterol, Salbutamol, Fluticasonpropionat, Beclomethasondipropionat und den physiologisch an- 
nehmbaren Salzen und Solvaten davon ausgewahlt ist. 

30 8. Zubereitung nach einem der AnsprOche 1 bis 7, dadurch gekennzeichnet, daB sie zwei oder mehrere 
teilchenfcVmige Arzneimittel enthalt. 

9. Zubereitung nach einem der AnsprOche 1 bis 8, dadurch gekennzeichnet, daB sie ein teilchenformi- 
ges bronchodilatorisch wirkendes Arzneimittel und ein teilchenformiges entzundungshemmendes Arz- 

35 neimittel enthalt 

10. Zubereitung nach einem der AnsprOche 1 bis 9, dadurch gekennzeichnet, daB sie Salmeterol oder ein 
physiologisch annehmbares Salz davon in Kombi nation mit Fluticasonpropionat enthalt. 

40 11. Zubereitung nach einem der AnsprOche 1 bis 10, dadurch gekennzeichnet, daB sie Salmeterolxinafoat 
in Kombination mit Fluticasonpropionat enthalt. 

12. Zubereitung nach einem der Anspruche 1 bis 11, dadurch gekennzeichnet, dafi das Treibmittel 
1,1,1,2-Tetrafluorethan oder 1,1 ,1,2,3 ,3,3-Heptafluor-n-propan umfaBt. 

45 

13. Zubereitung nach einem der Anspruche 1 bis 12, dadurch gekennzeichnet, daB das polare Co- 
Losungsmittel Ethanol ist. 

14. Zubereitung nach einem der AnsprOche 1 bis 13, dadurch gekennzeichnet, daB das Arzneimittel in 
so einer Menge von, bezogen auf das Gesamtgewicht der Zubereitung, 0,005 bis 10% GewVGew. 

vorhanden ist. 

15. Zubereitung nach einem der Anspruche 1 bis 14, dadurch gekennzeichnet, daB sie eine einatembare 
Fraktion von 20 Gew.-% oder mehr des Arzneimittels enthSlt. 

55 

16. Zubereitung nach einem der Anspruche 1 bis 15, dadurch gekennzeichnet, daB das teilchenfbrmige 
Arzneimittel oberflachenmodifiziert ist. 
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tr 2 e ™#\ am ™f**™ Aerosolzubereitung geeigneter Kanister. umfassend einen Behal- 
Behatr n ,St ' * m DampWrUCk dos 'erwendeten Treibmrttels zu widerstehen. wobei der 

umSSnn In T?J D T rUn9SVen,i, verschlosse " ist ™> *ne pharmazeutische Aerosolzubereitung. 
umfassend e n te.lchenform.ges Arzneimittel. ein Fluorkohlenstoff- oder ein Wasserstoff enthaltendes 
Chorfluorkohenstaff-Treibmittel und. bezogen auf das Treibmittel. 0,01 bis 5% Gewgaw elnZ 

Ten "enSr n9Srnit,e,S ' "** * ZUb6reitUng WeSemHchen einem E 

ia Inhalationsvorrichtung mit dosierter Dosis, umfassend einen Kanister nach Anspruch 17 der in eine 
geeignete Kanalisierungseinrichtung eingepaBt ist. 

Revendlcatlons 

1. Composition d'aerosol pharmaceutique. caracterisee en ce qu'elle comprend un medicament panSculai- 
ri r r ^ T ,,U ° r0Cart,0ne 0U ^lorof.uor.xarbone contenant de .'hydrogens et £5?Sl 
5e surfacW C ° SOlVant P °' aire ' ' aqiJe " e com P osi « on est essentieilement depourvue 

2. Composition d'aerosol pharmaceutique essentieilement constitute d'un ou plusieurs medicaments 

CS-ToTi TT du »" ,,uorocarbone ou chi -«"~- 

i nyarogene et 0,01 a 5% p/p, sur base du propulseur. d'un cosolvant polaire. 

3. Composition suivant la revendication 1 ou la revendication 2. caracterisee en ce que le medicament est 
une substance anti-allergique, un bronchodi.atateur. ou un sterottte anti-inflammatoire. 6S * 

4. Composition suivant la revendication 3, caracterisee en ce que le medicament est un bronchodi.atateur. 

5. < J2 P0S ; ,i0n | SUi ^ n, * ""•™»«Uon «• caracterisee en ce que le medicament est I'ephedrine 
£2£Z£ phenoterol, .e formoterol, I'isoprenaHne. .e metaproterenol. ,a phenylephrine, 
propanolamme. le prbuterol, le reproterol. le rimiterol, la terbutaline. risoetharine le tulobuterol 

SnT^l* ,° U ' e . ( " ) ' 4 ' amin ^ 3 - 5 - dich,oro ^-«[ 6 -I 2 -<2-pyridinyl)ethoxy]hexyl]amino]methyl]" 
benzenemethanolouunseld'undeces composes physiologiquement acceptable 

6. Composition suivant la revendication 5. caracterisee en ce que le medicament est le pirbuterol. 

7. Composition suivant I'une quelconque des revendications 1 a 3, caracterisee en ce que I'on choisit le 

*SZZ Pam, ' 1 ,e Sal^T1 ^ r0, ' ' e SalbUtam01 - 16 pr °P ionate d ° flu «^one, .e i oSionate de 
beclomethasone et les sels et solvates physiologiquement acceptables de ces produits. 

8. Composition suivant I'une quelconque des revendications 1 a 7, caracterisee en ce qu'elle contient 
deux ou plus de deux medicaments particulates. connem 

9. Composition suivant I'une quelconque des revendications 1 a 8, caracterisee en ce qu'elle comprend 
un med-cament bronchodi.atateur particu.aire et un medicament anti-inflammatoire pJJZ 

10. Composition suivant I'une quelconque des revendications 1 a 9, caracterisee en ce qu'elle comprend 

ZSH SV? " PhySi0l °^ U{ ~ «*P— * ce produrt, en comtLson avTdu 
propionate de fluticasone. 

11. Composition suivant I'une quelconque des revendications 1 a 10, caracterisee en ce qu'elle comprend 
du xinafoate de salmeterol en combinaison avec du propionate de fluticasone. comprend 

12. Composition suivant I'une quelconque des revendications 1 a 11, caracterisee en ce que le propulseur 
est constrtue de 1,1,1^-telrafluorethane ou de 1.1,1.2,3.3,3-heptafluoro-n-propane. Poseur 

13 " po 0 S^eistTet S h7n a J. , '' Une *** reVendica,ions 1 a 12 ' caracterisee en ce que le cosolvant 
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14. Composition suivant Tune quelconque des revertdications 1 a 13, caracte>is£e en ce que le medica- 
ment y est present en une proportion de 0,005 a 10% p/p sur base du poids total de la composition. 

15. Composition suivant Tune quelconque des revendications 1 a 14, caracte>is6e en ce qu'elle possede 
une fraction respirable de 20% ou de plus de 20% en poids du medicament. 

16. Composition suivant Tune quelconque des revendications 1 a 15, caracteVisee en ce que le medica- 
ment particulate est modifie* en surface. 

17. Bolte convenant pour d^biter une composition d'aerosol pharmaceutique, caract6ris6e en ce qu'elle est 
constitute d*un recipient capable de register a la pression de vapeur du propulseur utilise, lequel 
recipient est ferme a I'aide d'une valve doseuse et contient une composition d'aerosol pharmaceutique 
qui comprend un medicament particulaire, un propulseur du type fluorocarbone ou chlorofluorocarbone 
contenant de Thydrogene et 0,01 a 5% p/p, sur base du propulseur, d'un cosolvant polaire, laquelle 
composition est essentiellement depourvue de surfactif. 

1S. Inhalateur a dose mesur^e, caracteVise* en ce qu'il est constitue par une boite suivant la revendication 
17, equip§e d'un dispositif de canalisation approprie. 
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